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DETAILED ACTION 

Election/Restrictions 

1 . Newly submitted claims 36-39 are directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: claims 36-38 do not require the 
beams to follow a substantially common path through said interferometric system and claim 39 
requires a tip-tilt mechanism not required of claims 1-26 and are thus distinct claimed species. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 
on the merits. Accordingly, claims 36-39 are withdrawn from consideration as being directed to 
a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-11, 13, 14, 16-21, and 26-33, are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kuchel (US 4,872,755). 
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Kuchel show an interferometer for measuring optical phase differences (e.g. Figure 6) 
comprising 

a source module (60) configured to generate mutually orthogonally polarized beams of 
light from spatially separated sources; 

an interferometry module (13-16) receiving said mutually orthogonally polarized beams 
from said source module, and having at least a reference object (14) and a test object (16) for 
interaction with said beams; and 

a simultaneous phase shifting module (68) receiving a portion of said beams from said 
interferometry module for generating at least two phase-shifted (67b) interferograms 
substantially simultaneously from said beams. 

wherein said beams follow a substantially common path through said intcrferometric 

system. 

With respect to claims 3 and 4, see polarizing beamsplitter (60a) that produces the 
orthogonal test and reference beams that are spatially separated. 

With respect to claim 5, the reference and test beams received by said simultaneous phase 
shifting module substantially overlap each other. 

With respect to claim 6, the laser (1 1) produces the mutually orthogonally polarized 
beams that are coherent. 

With respect to claim 7, the beamsplitter (60a) splits the beam from laser (1 1) to produce 
two spatially separated sources. 

With respect to claims 8 and 18, beamsplitter 12d is an alignment module positioned to 
intercept the beams between the interferometry module and the simultaneous phase-shifting 
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module. 

With respect to claim 9, 17b, 67a, and 18a-d are imaging modules. 

With respect to claims 10, 20, and 21, the source module includes a linearly polarized 
light source (11) and a polarization beamsplitter (60a) configured to split linearly polarized light 
into said two mutually orthogonally polarized beams, wherein said polarization beamsplitter 
comprises a prism. 

With respect to claim 1 1, the sources arc virtual. 

With respect to claims 13 and 14, the interferometry module further includes a 
nonpolarizing beamsplitter (12d) wherein the nonpolarizing beamsplitter is positioned 
substantially between the source module (60) and the reference object (14). 
16. An interferometric system of claim 15, wherein the quarter waveplate is positioned 
substantially between the nonpolarizing beamsplitter and a collimator. 

With respect to claim 17, the interferometry module is of a Fizeau configuration. 

With respect to claim 19, Kuchel shows an imaging module (17b, 67a) is positioned to 
intercept the beams between the interferometry module and the simultaneous phase shifting 
module. 

With respect to claims 27 and 28, Kuchel shows an aperture filter (17a) to block said 
other portion of the beams from entering the simultaneous phase shifting module. 



With respect to claim 29, Kuchel shows: 
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a source module (60) having a source (1 1) of polarized light and a polarization 
beamsplitter (60a) configured to act on said polarized light to generate mutually orthogonally 
polarized beams of light; 

an interferometry module (13-16) receiving said orthogonally polarized beams from said 
source, having optical elements (12d, 13), a reference object (14) and a test object (16), said 
interferometry module further comprising means for overlapping (13) a test beam and a 
reference beam; 

a phase shifting module (68) receiving a portion of said beams from said interferometry 
module to generate at least two phase-shifted (67b) intcrferograms substantially simultaneously 
from said test and reference beams, wherein said beams follow a substantially common path 
through said intcrfcromctric system. 

With respect to claim 30, the polarized light from said source module is linearly 
polarized. 

With respect to claim 31, elements (18a-d) are means for viewing said test and reference 

beams. 

With respect to claim 32, polarizing beamsplitter (68b or 68c) is a means for selecting 
said test and reference beams. 

With respect to claim 33, Kuchel shows: 

a source module (60) having a source (11) of linearly polarized light, and a polarization 
beamsplitter (60a) configured to generate mutually orthogonally polarized wavefronts as 
emanating from two spatially separated sources; 
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an interferometry module (12b- 16) receiving said orthogonally polarized wave fronts, said 
interferometry module having a test object (16) and a reference (14), a beam splitter (12d) and a 
collimator (13), wherein orthogonally polarized reference wavefronts and orthogonally polarized 
test wavefronts exit the interferometry module; means for overlapping (17) one of said 
orthogonally polarized reference wavefront with one of said orthogonally polarized test 
wavefronts; 

a simultaneous phase shifting module (68) receiving said overlapping one reference 
wavefront and said one test wavefront from said interferometry module for generating at least 
two phase-shifted (67b) interferograms substantially simultaneously, wherein said wavefronts 
follow a substantially common path through said intcrfcromctric system. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 12, 15, 22-25, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kuchel as applied to their respective independent claim or as applied to claims 1 and 33 
above. 
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With respect to claim 12, Kuchel does not show the sources being real, however it is well 
known in the art that there are several ways to make orthogonally polarized beams, including the 
use of two separate real sources. At the time of the invention, one of ordinary skill in the art 
would have used two real sources in order to produce beams of high intensity. By using two real 
sources, the beams have more intensity than the use of a single source where the beam is split in 
intensity to produce the two beams. 

With respect to claims 15 and 34, Kuchel shows the quarter wave plate located in the 
source, and not positioned between the source module and the reference object, however the 
relocation of a working part only requires routine skill in the art. 

With respect to claims 22-25, Official Notice is taken that the different forms of 
polarizing beamsplitters are well known in the art and are functional equivalents. At the time of 
the invention, a skilled artisan would have used calcite for its quality optical properties, would 
have used a cube splitter for low cost, and would have used optical fibers for flexibility. 

Response to Arguments 

5. Applicant argues that Kuchel does not show the beams follow a substantially common 
path through the interferometric system. The Examiner respectfully disagrees. In Figure l,the 
beams follow a common path for the entire interferometer system except for the portion split by 
beamsplitter 10a and the rejoined by the same beamsplitter 10a and in the gap 15. These 
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portions are small compared to the portions where the beams follow a common path. The beams 
share a common path from the light source 1 1 to the beamsplitter 10a, and also share a common 
path from the beamsplitter 10 to beamsplitter 12d, then to planar plate 14, then back to 
beamsplitter 12d, where the beams continue through to receiver 18. Thus the Examiner submits 
that the beams follow a substantially common path through the interferometric system. 
6. Applicant argues that it is improper to combine reference where the references teach 
away from their combination. The Examiner submits that the rejection did not rely on 
combining references and submits that Kuchel does not absolutely teach away from placing the 
quarter wave plate between the reference object and the test object. Kuchel only states that the 
quality of the quarterwave plate needs to be of high quality in order to be placed between the 
reference object and the test object. Thus with the availability of a high quality quarterwave 
plate, it would be a mere matter of relocation of essential working parts. Furthermore, a skilled 
artisan would recognize that minimizing the pathlength which the beams are orthogonally 
polarized would improve the quality of the beams since both the reference beam and the object 
beam would be identical (i.e. both would be a single common beam) all the way up to the point 
of being separated by being orthogonally polarized. This lessens the amount with which the two 
beams can be adversely affected by birefringent effects of the optical elements and air. In other 
words, optical elements can adversely affect one polarization more than another. Thus 
minimizing the length with which the beams are separately polarized, would reduce the adverse 
polarization affects. Please see US 5,995,223, Figure 5 and US 4,732,483 which anticipate claim 
34 and also show the quarterwave plate between the reference object and the test object. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hwa S. Lee (Andrew) whose telephone number is 571-272-2419. 
The examiner can normally be reached on Monday, Tuesday, Thursday, and Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tarifur R. Chowdhury can be reached on 571-272-2800. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Hwa S. Lee (Andrew)/ 
Primary Examiner, Art Unit 2886 



